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The upgraded detectors
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f © Several algorithms
- Track base [cty }qqron ~ 400-500 pm]
> Reconstruct displaced vertex, and cut on
L/5(Ly,) (SVT)
» Based on d,/o(d,) (JLIP, CSIP)
- Soft muon tagging [Br(b>uX)~11%]
- Combining them in progress




Efficiency
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b-jet tagging - performance

051
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light-jet mistag rate

|
0.5 1 1.5 2
n jet

Three track
based
algorithms
(SVT, JLIP,
CSIP) have
similar
performance
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pp > W/Z + H(=>bb)

- Light SM Higgs preferred

- My = 117735 GeV, M, < 251 GeV @95% C.L.
(after inclusion of D@'s new Run I top result)

¢ 6 . —Alldata, with old : 102§
< : ! world-average M,,, : E a{pp—> H + X) [pbl
5- % e+ All data, with new : -
world-average M, : 10 Vs =2TeV
Fgg— H
1 \Wﬂ\
10 'L g
10} dqg - ZH
3|
10
T T e T T L
100 400 10_4 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
Higgs Boson Mass [GeV/cZ] 80 100 120 140 160 180 200
2
< H— bb My (GGV/C )

o(pp>W/Z+H) ~ 0.1 pb H > WWw

Dominant decay mode
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* Background to WH(—>bb)

- Event selection
- Central isolated e, py > 20 GeV
- Missing E; > 25 GeV
- 22 jets: E;>206GeV, In| <25
+ 2587 events remaining in 174 pb-! of data

= 300
QO
O
<t
wn
T 200
Q
-
T
100

| DG Run Il Preliminary L=174pb™
W +2 2 jets events
s Data
[ ] Wijets
# acD
[] SM bkgd

s memsssmnn el e

ST

=

20 40 60 80 100 120 140
W Transverse Mass (GeV)
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3
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Events / 20 GeV

W(—=>ev)+bb

| D@ Run Il Preliminary L=174pb"

W +> 2 jets events

Event

e Data

L] Wijets
# acb

[[] SM bkgd

FHr IS O Wl s 1 Py
50 100 150 200 250 300 350 400
Dijet Mass (GeV)

Tevatron connection - Kazu Hanagaki

- MC: ALPGEN
+ PYTHIA

* Cross sections
normalized to
MCFM NLO
calculations

400

300

200

100

- D@ Run Il Preliminary L=174pb™
i W += 2 jets events
+ Data

[ | W+jets
B QcD

[] SM bkgd

OII

T2 3 4 5 B
AR of 2 Leading Jets
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IS  W(>ev)+bb - after b-tagging

- 2587 events - 8 events after double
b-tagging

Only one b-tag At least two b-tags
% - D@ Run Il Preliminary L=174pb™ % . DO Run Il Preliminary L=174pb™
o - W +> 2 jets events (O 4 W +> 2 b-tagged jets
o 20 1 b-tagged jet o _
s i N e Data
n e Data b ObSZI"VZ: 8 L] W+jets
T 15__ e o L] W+jets 'E 3r . B QCD
g - B QCD o eXpeC'l'- 83i22 Bt B
w Wi O Wbb
- Wbb ol B other
101~ L d B other I
5F i
0~"50 100 150 200 250 300 350 400

Dijet Mass (GeV) Dijet Mass (GeV)

* JLIP algorithm is used
+ Consistent yields with the other tagging methods
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% . D@ Run Il Preliminary L=174pb™ 3
o 4 W +> 2 b-tagged jets (0]
o i o
- i e Data o
; - [] W+jets =~
= 3 [ QCD 2
g | : Wit S
-  Wbb >
L ol B other L
i : >
1t .
050 40 60 80 100 120 140
W Transverse Mass (GeV)
(including 1.4 + 0.4 Wbb)
Aug 09 2004

W(>ev)+bb - cross section

- 8 2 B eventsin 25 « MT(W) < 125 GeV

. D@ Run Il Preliminary L=174pb™
W +> 2 b-tagged jets
25 GeV<M, (W)<125 GeV

e Data
L W+jets
E QCD
Bttt
0 Wbb
B other

o e

50 100 150 200 250 300 350 400
Dijet Mass(GeV)

Observe 5 events while 6.9 + 1.8 expected

Upper limit o(W+bb) < 20.3 pb at 95% CL
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W(—=>ev)+bb - do we see it?
* The number of jets required to be exactly
two to suppress top background:
5 events 2> 2 events

% | D@ Run Il Preliminary L=174;_)b"
Wbb | We(c) | Wjj | 1+t | Others | o 3 o
14:04 | 03:0.1 [01:003]06:02[01:003| 5 [opserve: 2 o
........................... § zlexpect: 2.5:0.5 | s
- Require all three track | g one
based tagging algorithms T '
> still 2 évents okt
1 backaround % o 100 150 200 250 300 350 400
expect (0)96) i_l-_ (()) 5 \;\1;';3 Dijet Mass (GeV)

* Probability(B)=0.04; probability(S+B)=0.23
+ SM w/0 Wbb disfavored at 2c level
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YT W(>ev)+H(>bb) - Higgs Search

- After r:ming Hjets = 2,_apply a mass
window [85-135] GeV - 0 events remain

expect Source Uncertainty(%)
0.54 + 0.14 background [ Jet energy 14
0.03 + 0.01 WH scale
Jet ID 7
E N f_DQ Run I Prelimigva:g b-l;aZ;Z.-i ?et::’ b—‘ragging 11
o - 25 GeV<M. (W)<125 GeV )
N Trigger & e ID
" e Data
§ 'F o ejets EM scale
(o B V\::EE - :
10'L Ed MC simulations 15
: Total 26
107

(i 50 100 150 200 250 300 350 400 G(WH)XB(Hebb) < 12.4 pb GT
Dijet Mass (GeV) 95°/o CL fOI" MH = 115 GeV
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Z(>ee,uu)+b - motivation

Background to ZH

AVAVAVAVY/A Q G
‘, H ! :5 M z

] _ -
——() g Q Q 9 4

+ Benchmark for SUSY Higgs [ alsosingle

* Probes PDF of b-quark

« Measure cross section ratio

top via

production via gb->bh qg > tq’

I > More detall in
theory and QCD
(A. Kharchilava)
session

o(Z+b)/o(Z+))
€ Many uncertainties cancel
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w Z(>ee,uu)+b - selection

. DGTG,’ 184(66), 152(““) pb-l soééee 15613 events

Selection of Z

- Isolated e/p with

15 20 25 20 1500
pT > / Ge’v,_, £1L| l:l,t 985é events 1000

[ ]
Entries / 2 GeV/ic®
4]
[+)]
[=]
S
p

g’,‘zsoo_E

80 < Mee < 100 GeV £
65 < Muu < 115 GeV ™%

020 20 60 80 100 120 140
M,, (GeVic)

DG Run Il Preliminary

= Data
— Bkgd+MC
O Bkgd

40 160
M,, (GeV)

Events / 10 GeV
(]

Jet B> 20 GeV, |n| « 2.5,
and taggable (=contains
tracks for b-tagging)

= 2666 (=1658+1008) events
ee Tup
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Z(~>ee,up)+b - b-tagging

* At least one SVT b-tagged jet
> 42(=27+15) events o

ee uu vertex | /v
y
dotQ """" S ecormA

2 o « D@ Run Il Preliminary

2 14F Z (—e'e) +jet vertex

B 12;_ o AsymmeT r‘y 'n E 15_ DG Run Il Preliminary
o Lyy/0(Lyy) Sl « Data
o : indicating S0 oo
i : T production of |
£ j heavy jets o
= || -e- MC normalized!
TN T N by data with the[_

A I e ;-.: B e 2
0 -20 © 20 .40 60 _80 100 To ks 50 100 150 200
L /G (L ) measured ratio L i
Y Xy
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Z(~>ee,up)+b - o(Z+b)/c(Z+j)

» Solve for equations with three unknowns,
N, (Z+b), N, (Z+c), and N, (Z+u/d/s/qg),
after subtracting non-Z background

N(befor'e b"TClg) - TbNb + TCNC + TLNL
N(b-TOgged) = 8bTbNb + SCTCNC + SLTLNL

< Theoretical input N, = 1.69N,

. o 1A— MCFM NLO calculation
¢ = b-tagging efficiency
t = taggability for a jet
&y, €., T,: measured in data (E+ and n)
M Tb, TC: scaled from Eh (TL) by SC/Sb (Tb/TL
or t./t.) in MC

Aug 09 2004 Tevatron connection - Kazu Hanagaki 15




WIZ(>ee,up)+b - systematic uncertainties

* Most of the systematics (e.g. absolute

efficiencies, luminosity, etc.) cancel out
- Difference between b/c and light jets is only relevant

source Upward (%) Downward(%)
b/c tagging efficiency 15.4 11.7
Background estimation 6.3 6.0
Mistag rate 3.4 3.1
Jet energy scale 9.9 34
Taggability 2.8 2.7
Correction for hadronic jet 1.7 1.9
Jet reconstruction efficiency 1.8 2.0
o(Z+c)/o(Z+b) in theory 2.5 2.4
Total 20.3 15.5

+ We will have an improvement on b-tag efficiency
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w Z(>ee,uu)+b - result

+ o(Z+b)/5(Z+j) = 0.024 + 0.005 * 3002

- NLO calculation predicts
o(Z+b)/c(Z+j) = 0.018

roosrsl §he heck with different b-tagging
- Z%ee channel
> b-jet tagging by soft muon < independent test of
track based b-tagging method
» Expect 10.3 + 1.3 based on the measured central
value
» Observe 12 events

- Z~>upu channel

» Correlation between two track based tagging
algorithms (SVT/JLIP)

Aug 09 2004 Tevatron connection - Kazu Hanagaki 17



¥ MSSM b(b) +h/H/A - motivation

+ Low tan > SM like Higgs
+ High tanp - b(b)+h/H/A enhanced
c o« tan?p

b—>— - h b h g b ? b
T 1 %\ ----- h >'mm<"h
g b g b 7 b

102 ¢ 10 S .
o(pp—> H + X) [pb] E CP-odd Higgs - CP-even Higgs
10 & Ve =2Tev 10 = | T~ Production 10 \ Production
: oy, 5
1: ;5" - —_ -

-1
10

SM Hbb

-1 T
1 0_2 10 E _ tan . x4 10 E """\-___\__H_\_:g_q-\:g o
r r T
- [ I [ T .
=1 107 T 10" =5
0 F : T E T
a

4 ! ! ! ! ! | a | | | I - I | | | |
'] O 1 1 1 1 L 1 1 L L 1 L L 1 1 L 1 1 L 10 1 1 1 L 1 1 L § ENNE S R N S — 1u ! ! 1 ! ! ! L.l ! 1 1 ! 1 !
80 100 120 140 160 180 200 an 100 120 1 160 180 200 100 120 1 1

My (GeV/c®)
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b(b)+h/H/A - analysis

+ 131 pb! of data

> 120: D@ Run Il Preliminary
- At least 3 je’rs; S 100 Data
prandncuts ;! — Bkgd.
optimizedfor & + g4 T} T = 120 GeV
Higgs mass and “
H#required jets 4o
° g 3 b-TClgged 20:—
jets (much looser | J.J e T e
b-TC(g cri’rer'ia 0 100 200 300 40|(\)n (Ge Vs)oo
than W/Z+b(b)) + Background shape
. Look for excess determined from
in di-jet mass 2 b-tagged data with

inclusion of fake rate
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150 § DO Run Il Preliminary

§ Excluded at 95% CL

N\

%
100 RN .

501 MSSM Higgs bosons
bbo(— bb), 6 = h, H, A
I 1 1 1 I

=40
m, (GeV)

80 7100 120

- Sensitivity to tanp down to
40 (m,/m, ~ 40) for M, = 100
GeV is expected with 1.6 fb!
of data even without
assuming analysis
Improvements

Aug 09 2004

Tevatron connection -

b(b)+h/H/A - result

Signal acceptance is
0.2-1.5% depending on M,
and final state
Systematics (22-28%)
taken into account

- JES, b-tagging, resolution,

trigger...
- Decay width approximated
by Gaussian
o 120
E 100 pb’
o 100 ]
s 200 pb’
o % 400 pb’”
60 g / 800 pb’’
i / 1600 pb™

No systematics,
no higgs width

20 [

0 [ Lo | I R T B T
a0 100 120

1 | 1 1 1
180 gOO
m, (GeVic)

20

1 | 1 1 1 | 1 1
140 160

Kazu Hanagaki



] N\ X\ AN N7 4
D3\ ncllon |y
+ o(W+bb) < 20.3 pb at 95°/o CL
c(WH)xB(H->bb)12.4 pb at 95% CL(M_=115GeV)
5(Zb)/s(Zj) = 0.024 + 0.005 (stat) *8882 (syst)
while theory predicts 0.018

tanpB 100-140 excluded for MSSM h/H/A for
mass. be’rween 100 and 150 GeV at 957% CL

A-;-\ \"\*\

ved mlysef“fo Al Th
i\h}*" ess alre @y

N =
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Tevatron conncctionss
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ET scale: 47 GeV

3 views of high dijet mass
(220 cev) Wbb (WH) candidate

\\{
35 { 2%
- ""--\“ )
)::vc:______
ET il
(GeV) P
‘47
37 37

Bins: 196 .
Mean: 0.887 0 -1
Ams: 3.72 4.7
Min: 0.00916

Vertex view of
2nd candidate

dijet mass
(48 GeV)




B % nggs decay width in b(b)+h/H/A

- Larger The tanp, the decay width gets
larger as well as the cross section

for a Higgs mass of 150 GeV |
0.07

006 —qp=a Breit-Wigner
0.05- | tanf= 80 convoluted by cross
I _ section o] PV NLO
E Y, - - o(m;) Gauss{m,m,)

0.03- 1o -
0.025 0.35E
0.01F J _ 0.3

0zt A W 0.25)

40 60 80 100 120 140 160 180 200 g

it 0.2

P ‘ : — tanbeta = 30 0.15F
- — tan beta = 60 :
° F : tan beta = 100 ~E

10;—

06050 %00
Question to theorist:
-~~~ Ts this the correct

“=  procedure?
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D@ Runll Prenmmary NN

131 pb1

MSSM Higgs bosons
bbo(— bb), 6 =h, H, A

100 120

m, (GeV)

0 E——

The Controversy - b(b)+h/H/A

+ CDF RunI resul’r with 91 pb-! of data

CDF Run I (4 jets, 3 b tags)

Maximal Stop Mixing
Minimal Stop Mixing

T T A e

100 120 140 1680 180 200 220 240
m, (GeV/c%)

Detailed cross check in progress
- Higher signal yield is expected in CDF's MC

with older PDF

- Much higher b-tagging efficiency is needed to

explain CDF yield
- Others...

Aug 09 2004
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integrated luminosity (fb-1)

Sensitivities
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tanp Limit
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Higgs Sensitivity.
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| 1 1 1
80 gOO
m, (GeVic™)

bb(h/A) — 4b

<, g1 S oty 2T
S 1a0f 5 i
]
120 10 fb”
100 oy i
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zo - luminosity
60
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Data Collection

Daily Data Taking Efficiency |  19april2002- 1 august 2004 |
100%
'Y LA
..3’ ." z ﬁ'
W
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& .
A oae h .o L %
'Y ol
- :‘ :O * 3 'y
Y : hd .
L4
[ ]
" O
. L
*
. Run Il Integrated Luminosity 19 April 2002 - 1 August 2004 |
° . 0.60 :
T 0.56
* r
¢ Daily Efficiency 0.50
A + 10 Day Average o5
10% - T 1 /
19-Apr-2002 19-Aug-2002 19-Dec-2002 19-Apr-2003 19-Aug-2003 19-Dec-2003 19-Apr-2004 19-Aug-2 0.40
o
£
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@ 0.
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